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ATOMIC PROJECTILES AND THEIR 

COLLISIONS WITH LIGHT 

ATOMS* 

The discovery of radio-activity has not only 
thrown a flood of light on the processes of 
transformation of radio-active atoms; it has at 
the same time provided us with the most pow- 
erful natural agencies for probing the inner 
structure of the atoms of all the elements. 
The swift a-particles and the high-speed elec- 
trons or /J-rays ejected from radio-active bod- 
ies are by far the most concentrated sources of 
energy known to science. ' The enormous 
energy of the flying a-particle or helium atom 
is illustrated by the bright flash of light it 
produces when it impacts on a crystal of zinc 
sulphide, and by the dense distribution of ions 
along its trail through a gas. This great store 
of energy is due to the rapidity of its motion, 
which in the ease of the a-partiele from radium 
C (range 1 cm. in air) amounts to 19,000 km. 
pef second, or about 20,000 times the speed 
of a rifle-bullet. It is easily calculated that 
the energy of motion of an ounce of helium 
moving with the speed of the a-particle from 
radium C is equivalent to 10,000 tons of solid 
shot projected with a velocity of 1 km. per 
second. 

■ In consequence of its great energy of motion 
the charged particle is«able to penetrate deeply 
into the structure of all atoms before it is 
deflected or turned back, and from a study of 
the deflection of the path of the a-particle we 
are able to obtain important evidence on the 
strength and distribution of the electric fields 
near the center or nucleus of the atom. 

Since it is believed that the atom of matter 
is, in general, complex, consisting of positively 
and negatively charged parts, it is to be antici- 
pated that a narrow pencil of a-particles, after 
passing through a thin plate of matter, should 

, i An address before the Royal Institution of 
Great Britain, Juiie 6, 1*19. 



